Schematic structure of the LFICP reactor: Figure S1 . Schematic structure of the 460 kHz LFICP reactor. The top and bottom thermocouple are used to monitor the reactive gases and substrate temperatures, respectively.
Figure S2. The survey scan XPS patterns of the different layers [see Figure 1(b)] of the 15-min plasma treated sample (a) and the narrow band scan of the state Si2p (b).
The corresponding binding states are marked in the spectra. 
Planar AFM images of the films:
The impinging hydrogen ions/atoms react with silicon with the occurrence of hydrogen insertion/etching on the surface and, hence the surface morphology changes due to hydrogen plasma exposure. Figure S4 shows the planar AFM images of a-Si:H treated for various durations and the calculated root-mean-square (RMS) roughness. 
Calculation of the hydrogen content in a-Si:H films:
The bonded hydrogen concentration NH in a-Si:H is estimated from the peak at ~ 640 cm -1 (Si-H wagging/rocking vibrational mode) using the following equation,
where () is the absorption coefficient at frequency of , and the oscillator strength Aω is 1.6×10 19 cm -2 . The corresponding hydrogen content is defined as the ratio of the concentration of hydrogen atoms to that of hydrogen plus silicon atoms. 
